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Answer the following questions 


Question (1) (15 Marks) 

Consider a control system represented by the block diagram shown in Fig. 1 
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Fig. 1 Block diagram of a control system 

Obtain the closed-loop transfer function C(s)/R(s ) using: — ' 

i. Block diagram simplification G i e x 6^t •'"",7 , 

ii. Signal flow graph — 7- zr, H, ^ ^ h 1 
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Question (21 (10 Marks') 

When the unity feedback system shown in Fig. 2 is subjected to a unit-step input, the system 
output responds as shown in Fig. 3. Determine the values of K and T from the response curve. 
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Fig. 2 Unity feedback system 
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Fig. 3 Unit step response 

Good Luck 
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Mid-Term Exam. 


Answer all the following questions: 

1. Find the exponential Fourier series and sketch the amplitude 
spectrum for the periodic signal w(t) shown in the Figure. 
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2. Find the Fourier transform for the following signals: 


(a) x(t) = 2rect. 
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(b) g(t) = ^S(t + i) + ^S(t-i), 
^(c) w(t) = te~ a, u(t ) 

3. Show that if g ( t) G ( / ) then 


d n g(t) 
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4. A message signal m(f) = sin(20 007t t) + 2cos (400071 t )modulates a 
carrier c(t)-100cos(2nf c t) where f c =lMHz to produce an AM signal s(t) 
with transmitted carrier : 

a. Find and sketch the spectrum of the AM wave. 2 / 

b. Determine the ratio of the power in the sidebands to the total power. 

c. Find the modulation index. 

d. Explain one method to generate s(t) and one method to recover the 
original message m(t) from s(t). 
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